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The anticipated population doses for
six living patterns are determined as the
sum of the contributions from'four ex-

posure pathways (inhalation, external °

gamma-rays, marine foods, and
terrestrial foods). o
Six living patterns were chosen in
order to evaluate the range of predicted
doses from plausible cases of island
habitation. Of the six, two patterns of

habitation are most probable (living

patterns | and I1l), while one pattern :

was chosen to be representative of an
upper’-limit unmodified environment
(living pattern IV): A diet based upon
past native habits is included in the dose
assessment via the food chains. If an
imported diet is adopted by the returning
population, the total doses listed in this
report are significantly’ overestimated.

Dose Assessment

The total 30-<yr integral dose predicted
for whole body and for bone for the six
living patterns is listed in Table 204.
This table includes the contributions from
each pathway and, for the external dose
assessment, is based upon the unmodified
conditions for the village island, The
largest contribution to the whole body and
bone doses comes from the terrestrial
food chain; the external dose pathway is
the next highest contributor, while the
marine food chain and inhalation pathway
contribute the least,

The whole-body and bone doses range
from 1. 0 and 3. 8 rem, respectively for

Iivivng pattern |1 (where the village is on
Enewetak-Parry,, and agriculture is
conducted on southern islands), to 11 rem

* whole body and 80 rem bone for living

pattern Il (where the village and agricul-
ture are on JANET), to, 31 rem whole
body and 220 ‘rem bone for living pattern
IV (where the village and agriculture are
confined to BELLE!). The latter living
pattern is not one the people have used in

the past nor that they have requested upon
‘return; however, it represents a possible
extreme exposure situation and is in-

cluded for comparative purposes.
In general, living on JANET, visiting

northern islands, and maintaining
agriculture on northern islands (living
patterns Ill, V, and VI) lead to signifi-
cantly higher doses than if the village
and agriculture are located on islands in
the southern half of the Atoll (living
pattern 1). Doses for the same living
patterns and conditions have also been
calculated for 5, 10, and 70 yr and are
shown in Table 205.

Table 206 shows the effect of plowing

the village island and graveling the

village area, i. e. , the “modified” case.
For example, for living pattern 11l
where the village is on JANET, the 30 yr
integrated external exposure is reduced
from 4. 0 to 1.7 rem. This comparison
indicates that modifying the village island
and village area by plowing and graveling
does produce a significant reduction in

the external exposure dose. The effect -

on the 5-, 10-, and 70-yr doses from
modifying the village island is shown in
Table 207.

The most significant contribution Vi3
the terrestrial food chain is the dose to

-612-




x93deyo mcumﬁmm mc:,: vnm h.ﬂmumﬁ mﬁ Ul paqrIosap se ‘uanjad xaye a£ T 191p uodn pasegq
*Z2 @19el mﬁdﬁﬁmm 2s0p Hmnamaxm uo aajdeys sy} wogj uayelr,

8] UdayiION ANHHI-HOITV ; LINVSE IA
"s1 uzsyrIoN AO¥TT + VNTIM-TLVH LANVE A
'S ugsylaoN cg e IC A ECes ] AT
*S] UasyjIoN LANVL LINVS 1
*S] uIayION w8§¥§gkﬁﬁm L1red -yeromouy o
*s] uzayNOg HIIES-NIATV K1red-sejomoug 1
UOTJBHISIA aamjinotady pueist a8e[IA tasiyed Suray]
g1 ¥l ¥8°0  £90°0 0€T 9°6 I A 6%0°0 11°0.  060°0 IA
LE LS ¥8°0 £€90°0 £e L°2 : 6°¢2 860°0 mm;\.d I1°0 A
022 1€ »8°0 €970 012 12 §2°0 650 90 Al
08 11 780 £30°0 sL . 1L 0% 9600 /EI'0  01°0 11
sg vy ¥8°0 £90°0 g€ L' 9T 910'0 ,'980°0  620°0 I
8'¢ 0°1 ¥8°0 €00 1°2 ¥1°0 . €80 A.w|v¢ (¥-)6 (v-)L I
Quuy ‘M suog - "d'Mm  euog ‘g°M ‘am JI9AT] uny auog  uzeyped
_ : : . ‘ouog : mszq,
T€30.L PN OIS EEREEN? TeuIa)xy uotjereyu] - 4
SUOT}IPUOD vmﬁ%o.&ﬂb .
wax ‘esop readejur a£-0g
.mnoﬁ%ﬂoo ﬁwﬂwﬁoﬁﬂz gurmnsse suaajred SUIAIL X185 9y} .no.«, meﬁ.Hm.Hmouﬁ .thom 83Uyl °P0Z °olgelL

q

-613-

-~




Table 205. The 5-, 10~-, 30-, and 70-yr doses for the six living patterns

assuming unmodified conditions,

Total integral dose., re
Unmodified conditions

b

Living 5 yr° 10 yr 30 yr® 70 yr®
pattern W. B. Bone W. Bone W. B. Bone W. B. Bone
I 0.17 0.58 0.35 1.4 1.0 3.8 223 85
i 0.48 1.3 1.1 4.3 4.4 35 8.0 68

I 1.2 2.6 2.7 9.2  l1._ 80 20 150
Iv 3.4 6.9 7.6 .25 31 220 56 420
Y% 081 1.6 1.7 4.9 57 37 10 7
Vi 1.5 3.8. 3.3 14 14 135 25 . 250

Araken from discussion on external dose estimates Table 22
bBased upon diet at time of return described in thebietary and living patterns chapter,
CBased upon diet 10 yr after return described in the dietary and living patterns chapter,

bone resulting from 90Sr uptake via

pandanus fruit, breadfruit, and coconut.
For living pattern Ill (Table 206) for ’
example, the total bone dose is 75 rem,
of which 80% is derived from the esti-
ma ted intake of breadfruit, pandanus,

and coconut. It is important to note,
however, that the large contribution to
the bone dose via these fruits only occurs
when they are grown on northern islands.
Pandanus, breadfruit, and coconut grown
on the less contaminated southern islands
lead to much lower dose commitments.

A comparison of the dose contribution via
pandanus, breadfruit, and coconut from

the northern and southern half of the Atoll
is shown in Table 208; predicted doses
via consumption of these food items are
higher by a factor of 50 when they are
grown in‘the northern half of the Atoll,
Table 209 shows the 30-yr integral dose
for the six living patterns for the
modified condition and with pandanus,

breadfruit, and coconut grown on the
southern islands; the effect of the com-
bination of these preventive measures
reduces the dose for iiving pattern III
from 11 to 3.7 rem for the whole body
and from 80 to 18 rem for bone (compare
Tables 204 and 209). If all agriculture
is confined to the southern islands then
the whole-body dose is further reduced
to 1.9 rem and the bone dose is 4.7 rem
(see Table 210 and compare with Table
204). 1

- A comparison of the 30-yr integral
dose for living patterns | and Ill rela-
tive to the average United States exter-
nal background dose over 30 yr is shown
in Table 211, In living pattern | for
whole-body exposure the integrated
30-yr dose from all pathways is less
than that resulting from external U. S.
background.  The bone dose would be
only slightly higher than U. S. background
doses. For the modified case for living
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Table 207. The 5-, 10~, 30-, and 70-yr doses for the six living patterns ~
assuming modified conditions.

Total integral dose, rem

Modified conditions®
Living 5 yrb 10 yrb 30 yrc 70 yrc
pattern-- W. B. Bone W. B. Bone W. TB. Bone W. B. Bone
1 0. 17 0. 58 0. 35 . 1.4 1.0 3.8 2.3 8.5
11 0. 48 1.3 1.1 4, 3\\ 3.9 35 8.0 68
1 0.60 2.1 17 82 8.9 78 16 150
\Y 1.5 5.0 4.3 | 22 24 215 46 410
\Y 0.46 1.3 1.0 4. 3 44 35 8.0 68
VI 1.1 3.4 2.7 13 13 135 23 - 250

&raken from discussion on external dose estimates, Table 22. -
Based upon diet at time of return described in the dietary and living patterns chapter,
CBased upon diet 10 yr after return described in the dietary and living patterns chapter.

t

Table 208. Bone dose from 90Sr via pandanus. breadfruit, and coconut.

30-yr integral dose, rem®
Location ; Intake of pandanus, breadfruit,
and coconut.

' Southern islands 1.2
| .
i Northern islandsb 63

2Based upon diet 10 yr after return discussed in dietary and living patterns chapter.
Average of northern island groups I, II, and Ill.

pattern 111, with agriculture conducted on’ Of the three pathways contributing to
northern islands, the 30-yr integrated whole body-exposure, the marine path-
i dose from all pathways'is higher than way contributes the least, Tables 204
3 U. S. background by a factor of three and 206 indicate the relative importance.
for whole body and by nearly a factor of As was mentioned in the discussion of
26 for bone. However, if for living the marine pathway dose assessment,
pattern 111 the modified case is considered  the fish from the island group ALICE
and agriculture is confined to southern through IRENE have afjhigher concen-
islands, then the whole body dose is 1. 9 tration of 137Cs and 60Co than fish
rem, less than U. S. background, and from the rest of the Atoll, but the men
the bone dose in 4. 7"rem, which is would not fish exclusively off these
approximately 1. 5 times the U. S. exter- islands. However, if such a practice
nal background dose. were adopted, the whole-body dose via
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Table 211. The 30-yr integral dose from all pathways compared to U. S. external

background dose.

30-yr integral dose, © rem
Unmodified case Modified case

Location Whole body Bone Whole body Bone
Enewetak Atoll
Living pattern | 1.0 3.8 1.0 3.8
Enewetak Atoll -
Living pattern 11l 11 80 8.9 78
Enewetak Atoll N
Living pattern Ill, agriculture
confined to southern islands 4.2 7.0 ;1.9 4.7
U. S. background onlyb 3.0 3.0 3,0. ' -3.0

3Sum of all pathways for the Enewetak living patterns (i. e. , external, 'ihhaiéti‘dn,

arine, and terrestrial).

.m
Bé’sed-upon background of 100 mrem/yr-at sea level.

the marine pathway would increase by
nearly a factor of five, while the bone
dose would increase by nearly a factor
of two. This would still make the whole~
body dose contributions via the marine
pathway much less significant than the
external and the terrestrial pathways.
The major concern via the inhalation
pathway is the absorption of plutonium
into the lung and subsequently into the
liver and bone. The lung, bone, and
‘liver doses for the six living patterns are
listed in Table 204 for the unmodified
case and in Table 206 for modified con-
di tions. This pathway contributes the
least of all pathways to the bone dose.
For living pattern I and unmodified
conditions, the 30-yr integral dose to
the lung is less than 1 mrem. The lung,
bone, and liver doses via the inhalation

pathway increase if residence, agricul- -

, ture, and visitation occur primarily on ]
the northern islands. For living pattern

11, for example, the lung, bone, and

liver, 30-yr integral doses are 0. 13,

0. 10, and 0.056 rem, respectively.
For the modified case, shown in

Table 206, the northern islands still
predominate over the southern islands

as potential contributors via the inhala-
tion pathway; however, for living pattern
I1l1 the 30-yr doses are nearly an order

of magnitude lower than in the unmodified
case (lung = 0.056 rem, bone = 0.045 rem,
and liver. - 0. 024 rem).

Plutonium isotopes, because of their
long half-life, will still be present when
the other major isotopes observed at the
-Atoll have decayed away. Therefore,
Tables 212 and 213 are included to show
the predicted doses from plutonium to
the three major receptor organs (lung,
liver and bone) via the three relevant
exposure pathways. It is clear, accepting
the assumptions made in assessing the
pathways, that the potential dose from
plutonium is Pow vi? all pathways,
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Discussion

It is appropriate to briefly examine
the major components of most signifi-
cance to the radiological dose assess-
ment of the Atoll. They are:

e The significant radionuclides.

e The relative importance of
each pathway.

e The ensemble of living patterns.
e Remedial action.

"

Significant Radionuclides — While
there are a large number of radionuclides
present in the Enewetak environment,
four radionuclides (®%sr, 137cs, %0co,
and 239py contribute nearly all of the
population dose. This is the result of the
combination of long half-life, large inven-
tory, and relative importance of the
radionuclides in the four pathways,

137Cs and 60Co are the major con-.
tributions to the external gamma dose,
but both also contribute to the total dose

via the food chains. The 5-, 10-, 30~

and 70-yr doses via all pathways are

calculated assuming that disappearance
of the nuclides from the Atoll environ-
ment is by radioactive decay only. The
possibility of the rate of removal being
more rapid due to other processes such
as penetration of the soil surface with
time and runoff into the lagoon and ocean
is not accounted for in the dose codes.
Thus, to the extent that such time-depen-
dent processes are important in
increasing the rate disappearance of
radionuclides from the environment, the
dose estimates are upper limits.

908r is of major importance in the

food chains. In particular, it contributes
the major portion of the bone dose via

~620-
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the terrestrial and marine food chains
and is the limiting isotope for the
terrestrial food chain and the Atoll.
Observations from both soil data and
marine data collected during'the survey
indicate that 90Sr is turning over more
slowly in the Atoll environment than is

_ 137Cs.

Plutonium is present in substantial
amounts‘inthe northern part of the Atoll
and in the Iagooﬁ. In the southern half
of the Atoll the concentration levels are
essentially that of world-wide background,
239py is the dominant nuclide, with
238Pux accounting for 10% of the total
plutonium. The major pathway for
plutonium is the -inhalation pathway for
living patterns involving northern islands,
while for the southern islands plutonium
contributes similarly through all path-
ways. Over 70 yr, however, the dose
contribution from plutonium is very
small 90 60Co and 137

relative Sr Cs

Relative Importance of Pathways —The

relative ranking of the pathways in their
-‘contribution to the total dose for most
living patterns is as follows:

(1) Terrestrial food chain

(2) External gamma

(3) Marine food chain

(4) Inhalation
The terrestrial food chain can potentially
contribute far greater doses than the
other three pathways.

The Ensemble of Living Patterns-Two

living patterns (I and I1) have, been
requested by the returning population.
For living pattern | (village ‘and agricul-
ture on the southern islands) the 30-yr




« H

.mqamﬁmm 8uia1] pue L1eja1p uo 123deyo U POSSNOSIP UIN}AI J935e a£ QT Jo1p uodn pased,

200 880°0C 60°0 2LO'O 1€0°0.  8S0°0 - 010°0 (e-)o'g - L%0 ‘0 810°0 IA
950°0 TL00 £90°0 9S0°0  ¥Z0'0 G¥0°O - (v-)8°1 (g-)0°'¢ - L%0 0 810 ‘0 A
11°0 IT°0 I1°0 11°0 050 0 .” 260 °0 - 010°0 (£-)0°¢ - L0 °0 810 °0 AT
9G0 °0 9.0 0 0L0°0 960 ‘0 ¥20 °0 S0 c - (¢-)e°s (€-)6°9 - L¥0 0 810 °0 m
S10°0  450°0 2€0°0 SI0°0  9900°0  2I0°0 - (e-)0°s (€-)S°1T - N,.wo 0 810 °0 I
(¥-)¥ L30°0 810°0 (¥-)% (¥-)2 ., (v-)¢ - (¥-)8°1 (S-)0°'S -~ L¥0°0 810 0 I m__
. ’ ©
.w.m:d JDATT] suog = Sun- pwﬁd .. auog Sun- J9AT . .mcom Sunr .sz‘.w - auog - uJajjed
. : — - Bunm
12101 noﬁ.mwanﬁ \ dﬂmﬁﬁmmnhwh ‘ . mﬁ.u.m\.u\\a | N
SUOTITPUOd PIIIPO \
waJg ‘asop Teadajur af-0g wWNIUOINIg _ -

/

- . s : *SUOIITIPUOD PAIJIPOW SSWNSSE y .
a1qe; s1y], °sfemyred aansodxa 23ay; ay) e1a Juny pue ,szﬁ ‘auoq 03 9sop Teadeiul aL-gg wniuonid 8YL, °Z1Z °Iqel

i

e o ~

s : P . ’ . -
. {
ST T _”mxwéwgimiéé P
@ )
- - %) . o > 3 !
—t 1] et
— [ o) ) e —
Te o = g3 sEE.. 0 £ 4 3 T 5 &
c e © & T © 2 - 682 a3 .0 . } g omo»




QO T 4 = U — = v B o ™~ 3 o ] s oA
g=35858282c5¢8Q P2 Y ELIEELE33F o TERRE n @
= ©

o
_M .wauuﬁm@. SurA1] pue Axe3aif uo I31deyO UT PISSNOSIP UAN}OI IR Ik 01 191p uodn peseg
Ir°o 11°0 :c\ I1°0 6%0°0 060°0 - 010°0 (£-)0°€ - L¥0°0 810°0 IA
€1°0 I1°0 €1 0 €1°0  8S0°0 o ITto - (v-)8°1 (6-)0°g - L¥0°0 810°0 A
6570 1£°0 "6%°0- 6S°0 G2°0 Ly°0 - 010°0 (£-)o‘e - L¥%0°0 8T10°0 Al
€1°0 11°0 210 €1°0 9¢%0°0 0T°0 - (e-)e°s (£-)6°9 - L¥0°0 810°0 111
. 1
980°0 890°0 6%0°0 omo 0 910°0 620°0 - (e-)0°s (g-)8°1 - L¥0°0 81070 I o
(¥~)6 8%0°0 8I0°0 ?..vm ¥y  (¥=)L - (¥-)8°1 (5~)0°S - L¥0°'0 8I0°0 1 T
fun  asari suog  Sun  asar] auog Junry JIDAT] auog gun  J9arl auog uxajea
[B10L uoryerequl IS EEEEN STTICIN gurary
) SYOT}IPUOD paTjIpowIuf)
wax ‘esop Teadaur .b».-om wnruoinid
vqﬂmﬁ a8®eI[IA Y} UO SUOTIIPUOD PITJIPOWUN SSWNSSE
033 STUI, .mhmsﬁma aansodxs aaJay3 mﬁ B1A SUni pue ‘a9All ‘ouoq 0} asop [eadejur a£-gg wniuointd YL °EIZ 2IqBL

\
!

\




EIPIEERURE O

integral whole-body and bone doses from
all pathways are 1. 0 and 3.8 rem re-
spectively, comparable to average United-.
States 30-yr integral external background
doses for 3 rem. For-living pattern Il
(village on Engebi and agriculture on
northern islands) withdut’' any modification,
the 30-yr integral whole-body dose is 11
rem and the bone dose 80 rem. Other
living patterns involving northern islands\
and without modification have 30-yr,
whole-body doses ranging from 4 to 30
rem and bone doses ranging from 35 to
220 rem.

Remedial Action

Terrestrial Food Chain-The doses
estimated for the various living patterns
indicate that careful assessment and
design of an agricultural plan must be an
integral part of the program plan for
returning people to the Atoll. For
example, the southern half of the Atoll

has sufficient land area to supply pandanus,
breadfruit, and coconut for the entire

returning oooulation; therefore, even

if people were to live on Engebi, the dose
commitment could be greatly reduced by
confining agriculture to the southern half
of the Atoll.
expecially for pandanus, breadfruit,. and

coconut would be the single most effec=-

tive preventive measure for reducing the '

This one restriction,

dose commitment. The combination of

modifying the village island and living
area and, confining the agriculture to the

southern islands. ‘both relatively easy to’
implement, have a, very large impact on

reducing the d:)se (compare Tables 204
and 210), -

There are, of course, other options
for reducing the dose via the terrestrial
pathway. One option would be to dig large
area pits on all islands which would be
filled with “clean” soil from another
source; pandanus, breadfruit, coconut
and other plants could then be grown and
harvested from these “clean” soil areas
throughout the Atoll. The subsequent
reduction in dose would lead to doses
from 0Sr equivalent to or less than
those predicted for the southern islands.
Another option would include removing
the surface layer of soil (O-20 cm) from
the northern islands and replacing it with
uncontaminated’ topsoil. This approach
should also lead to doses equal to or
less than those predicted for the southern
islands, This form of remedial action
would in the process reduce the dose via
the inhalation pathway, This alternative,
of course, requires the removal and
disposition of an enormous amount of

- soil, and ocean dumping, which would
provide the large reservoir needed and
minimize the potential man-rem,
would probably be the best and easiest
method of disposal. This approach is
certainly not one of the easier alternatives.

Efforts to maintain a high calcium diet
could also be implemented to reduce the

uptake 0 ngSr; however, remedial
measures to reduce the uptake in the

" plants or food product would be more

effective and desirable as the primary
preventive measure.

Of course, the dose commitment
would be largely eliminated if no pandanus,
" breadfruit, ‘or coconut were planted on
the Atoll for another 20 to 30 yr and if
the diet were to consist of predominantly

-623-




imported food. As was discussed in the
chapter on dietary and living patterns,
imported foods are very likely to form a
significant fraction of the diet (possibly
85% or more) and, if so, a plan to con-
trol the production of pandanus and
breadfruit, or at least the location of
production, could essentially reduce dose
commitments to levels near U. S. exter-
nal background.

v

External Dose — The integral 30 yr
external dose is reduced between 30 and
70% for. living patterns III, 1V; V, and
V1 as a result of plowing the, village

island and graveling the village area
where people will spend a majority of
their time. These procedures are fairly
straightforward, relatively easy to
implement, and lead to the largest per-
centage reduction in external dose. An
additional reduction in external dose of
approximately 16% could be attained if
all islands were plowed; however,
implementing such a program in order
to achieve the additional slight ‘reduction
is certainly another order-of-magnitude
problem. In any case, any plan to plow
all islands would have to receive careful
scrutiny to determine the possible effects
upon the island and Atoll ecology.

Marine Food Chain — The marine food
chain would appear to require no remedial
action (see marine food chain chapter ).
The marine pathway contribution to the
30yr integral dose for the modified case
and for agriculture on southern islands
(Table 2 10) is less than 4% for whole "}

/7

unmodified conditions; the percentage is
far less than-these. The concentration of
radionuclides in fish muscle is higher in
fish around the ALICE -to-IRENE complex,
but even if the fishing were confined to
these islands, a completely unrealistic
fishing pattern, the resulting 30-yr,
whole-body and bone doses would still
be less significant than the other pathways
« and less than the 30 yr integral U, S,
background dose.

Inhalation Pathway --- The dose
comniitment via the inhalation pathway
is due to the presence of plutonium
throughout the soil in all of the northern’
islands. It is not generally localized
sufficiently to consider “spot” cleanup,

Anything short of removing the top layer
of soil and r&placing it with uncontaminated
soil, or of simply covering existing soil
with new soil, or of restricting living on

- northern islands will have little effect

on-the dose commitments via the inhala-
tion pathway presented in this chapter.
-However, it should be noted that the
plutonium concentrations on the southern
islands are world-wide background levels,
and the corresponding dose via the
inhalation pathway is less than 1 mrem
over 30 yr. This is the samée level of
exposure one would expect if new soil
were brought in to the northern islands.
The doses via inhalation on the northern
islands is also insignificant relative to
other pathways, where remedial action
would be far more productive. (See
Tables 204 and 206),
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Summary of Remedial Action — In

summary, the greatest reduction in dose
commitment can be realized by developing

a carefully designed. agricultural plan
and limiting the dose via the terrest rial
food chains. The next most effective
measure would be directed at the exter-
nal dose commitment by plowing the
village island and graveling the village
area. Other remedial
reducing the dose commitment via the

different pathWayé‘-are possible but reduce

measures for

the potential dose commitment by far
lesser amounts.

YVONNE (Runit) ~— The island of
YVONNE (Runit) is a unique situation
among all of the Atoll islands. “Hot
spots” of nearly pure plutonium exist
throughout the northern part of the
island; milligram-size plutonium par-

ticles are present and presumably
inhalable micron-size particles are also
present. The potential health hazard via
the inhalation pathway due to the large
plutonium inventory is sufficiently great
to dictate two basic alternatives for
remedial action for this island: (1} make
the entire island an exclusion area — off «
limits to all people, or (2)"‘corlduct a
cleanup campaign which will eliminate
the “hot-spot” plutonium problem a?id\
remove whatever amount of soil is -
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necessary to reduce the soil plutonium
concentration to a level comparable to
the southern half of the island which has
soil concentrations similar to other

If the latter. nction
were taken, the islandcould be considercd
in the overall design for remedial action
for the northern islands.

northern islands,

Dose Estimates for Other Assumed
Living Patterns --- The tables in each
section of this chapter describing the
dose via a specific pathway {i. e. , exter-
nal, terrestrial, and marine) are pre-
sented in a manner in which any combina-
tion of living pattern, time distribution,
diet, and agricultural pattern can be '
assumed, and the corresponding dose
predicted. We have chosen for dose
assessment and presentation in this
report the most likely living patterns
(1, 1, 1, V), the most likely distribution
of time, the most likely use of islands
for agriculture, and the most likely
fishing practices. We have also presented

two living patterns which represent more

extreme possibilities ‘(living patterns 1V
and VI), although neither has been used
in the past nor requested presently by
the-potential returning population.
I:Iowever, any other desired combination
of living pattern and living habits could
be assessed from data presented in the
report.




